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These practice guidclinca arc intended to assist physicians 
in cl'm^ral dedwun unking by describing a range ojf generally 
acceptable approaches for the prevention, diagnosis, and 
management of HF. The guidelines attempt to Ae£xm 
practices that meet the needs of most patients under most 
cxroiuttsc&ixcc&i HowcvtXi the oltun&tc judgment regarding 
the core of & paT^"^°r patient rnust be tti? ffc by the 
physicim in light of all of the drcumBtances that are relevant 
to thzt patient. The various therapeutic strategies described 
ixx this docuzncot can bo viewed as a checklist ta he 
considered fbr each patient In an attempt to individualize 
treatment ror an cvohing disease process Every patient is 
unique, not origin tame of his or her cause and connre of 
HF, but also in terms of his or her personal and Ctthxnal 
approach to the disease* GuideEoeft ran qq^ provide an- 
outiinc fbr evidence-based decisions or rrcornmrfiditions 
&t indiTidnal Gse; mete guidelines are meant to provide 
that outline, 

H. CHARACTERIZATION OF 
HF AS A CLINICAL SYNDROME 

HP it a complex rliniraT eynHram* hhat - ry-^ rOSUlt from any 

stiUcniial or fl T n r * t ^ nna l ^^dlar disorder t^tnt jrop aits die 
fibOity of the ventricle to hH with or eject blood. The 

ror^inrT maftf feva ttrtfHL of HP dyspnea gn< ^ fcfjgnf, 

which miy limit exercise tolerance, and fluid retention, 
which msy lead to pulmonary and peripheral edema. Both 



ahridrmahtiei can. impair the hinchoiidl capacity and quality 
of life of aiEcctcd indmdnals, but they may not necessarily 
dominate the clinical picture at the same 

Coronary artery disease j$ the imdcrlying cffiifie of HF in 
approximately two thirds of paricnti with left vcntncolar 
systolic dysfunction (9), The remainder have nonischemic 
causes of systolic dysfwetion and may hs&t an «Wi^K| f 
cause (cg^ hypertension, vahmlar dictate, myocarrfial teoc- 
insi or rm/ocazdhu) or may have no dmrrrmHe canae (e>g^ 
idbpathic dilated cartfionryopathy)* 

The dasshicitxon system mat is most commonly used to . 
qmmriry the degree of fimctiorial limitation imposed by HF 
is one first developed by the NYHA (10), TWd sy&tem 
asaignf padents to X of 4 fimxtianal dasses dependmg on the 
degree of E&brt nrffdffd to elicit syniptntrja: pu L ienU may 
have s ymptom s of HF at zest (dm IS/% on lest-than- 
omdinflty exextJon (clast HI), on ordinary exertion (class II), 
or only at levels that would Emit oflnml inrfirohiflfy (rfaw J) 
The xncchanisms responsible fin* exercise ^ to l c ranT f' in 
patzenti mth chrnnic HF have not been dearly defined. 
Patients with a very low ejection rrmj?np may fee asymp- 
tomatic, whereas patients \fith preserved left ▼cntricular 
tystotlic fnnf . rion may have severe disability. The apparent 
discordance between the seventy of systolic dysfunction 
the degree of functional impairment Is not well understood 
despite intimte investigation. 

Lett ventricular dysfunction begins with come Injury to 
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ifaz myocardium and h usually aprogressirc pioccsa, even in 
die absence of a new identifiabk insult to the inyoc^trdiurrv. 
The principal manifestation of such progression is a. process 
known as remodeling; which occurs in SKOciation with 
ttomeostBoc attempts to decrease w&H Stress through in- 
fix ngf r in -wall thH'TtrfipL 'TVr nlwwwtwly t^iIm* In a rli™gp 
fcj the geometry of the left ventricle such that -the chamber 
^tlatM hypertrophies, and becomes more s pheri cal. The 
procew of cardiac remodeling generally precede* the devel- 
opment of symptoms, occasionally hy months or even, years. 
The process of remodeling continues after the appearance of 
eympiorn* and may contribute mrportmitly to wxmening of 
lympcorns despite treatmcnc. 

. lac commitw struggled with la perception that nuuiy 
cunirfflrifi do not appreciate ths pragrtSblvc nature of left 
ventricular d^mnctiou and HF or the importance of screen- 
ing and prophyimu for tbern, pdrxoples that are -quite 
uoalngOUi to wH-recoenized strategies in the field of 
Oflcoiogy. Per this reason, It believed that the progression, to 
and evohirion of HF andd appropriately be characterized by 
conndcring 4 stages in the evolution of the 'disease as 
described in the Introduction and Table 1. This claasihcar 
tion scheme recognises that HF, Ece monary artery dis- 
case, has established ridt factory that like evolution of HF 
hue as ymptonu tic and fiymptomatlc phases; and dux treat- 
ments prescribed at wtfr stage can reduce the morbidity and 
moztahty of HF. 

nL ASSESSMENT OF PATIENTS 

A, Initial Evahtittkn <f Patients mi 
DdBficfum of Pndhparing Conditions 

1. Identblcation of Patients In general, patients mill left 
v rutii culir dysmrintion present to the phjsician in 1 of 3 
ways; with a syndrome of decreased e x e ni ee tnTftranrq vrjrh 
a syndrome of fluid retention; or vdtb, no Gymptoms and 
incidental^' discovered left veatdcalar dysnmenon. 
2* Iifcntrfi ration of Strtietnral AJmorrnfllfty, A complete 
history and physical omnmatios are the first steps in 
evakating the Btractflral abnotmaExy or cause reeposmhle 
for the development of HF. Although the hiitory and 
physical exarttotion tnflry provide important chics about the 
nature of the underiyirig cardiac afaoxaialrty, identification 
of the Rruennal abnormality leading to HF gene/airy 
requires ^*jKfn * &tHuuvasrve or invasive imaging of die 
rflrrfae ctrucmres. The single most useful diagnose test tn 
the evamirion of patients -with HF if the 2^-dlmensxonaI 
echocardiogram, coupled T»ith Doppler flow studies. Other 
testa may be wed to provide irtfo.r.mntiftfl regarding the 
narnre and aeveriry of the cardiac abnormality. RadionucScfa 
w« tt^ pilp gra p by cm provide highly acevftte xDeasurenien£E 
of global and regional fenctico. p^h assessment of ventricular 
eru^rgetneni; but it ii mwhta to directly aaaesi valvular 
abnonnalides or cardiac hypertrophy, Both cheat radiogra- 
phy and 12-lcsd electrocardiograms arc considered to pro- 
vide baeeHne r nfmna tion in most patients, bat became they 
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ate both insensitive and nonspecific* neither the chest 
radiograph nor the clectrccardiogram alone should form the 
primary basis for deterniiniagthc gpecifir mcHac abnormal- 
ity responsihk fox the development of HF. 

Recently, the measurement of circulating levels of brain 
natriuretic peptide has become available aa a means of 
identifying patient? -pith elevated left ventricular filling 
pressures who arc likely to exhibit signs and symptoms of 
HF* *Dic assessment of mis peptide cannot reliably distin* 
guub patients with systolic Jrum those with diastolic dys- 
function. However, it has been vrecxry investigated itf a 
biochemical mHrfcer of morbidity and mortality m patients 
Vfith known HF (11) and ac an aid in difererrtiating dyspnea 
due to HF from dyspnea due to other cmiscs in an 
emergency Getting (12\ The mfe of brain rutrwetic peptide 
measurement in the identmcation and managemeat of 
panentB with Eyjtnp tnmauc or a^ymptjomatic left ven±dcpjat 
dyufanctinn remains to be jhHy rlarified. 
3. Evaluation of the Cause of Ventricular Dyvfractaon. 
Identification of the disorder leading to HF may be impor- 
tant, because eotne cause? of left ventjdcular ifyafunntion axe 
reversible or treatable. However, it may sot be possible to 
discern the cause of HF in marry p? dents who pTercnt-orah 
this syndrome, and in others, the UTtc^lying- condition may 
not be amenable to treatment. Hence, phyndans should 
feens their effbitK on djagnosec dwt have some potential for 
uupxuveunjeot xyxth therapy' dtr e c tcd vet the oriderlymg' con- 
dhion, Evaluation of potential csusairTe facton "should 
inemde taldng a patient and family history, general labora- 
tory testing, evaWdori of the posBTbulty of coronary mtcry 
disease, and cvahiauon of the possibiEty of primary styo— 
cardial dseaae, 

B* Ongoing Evaluation ofHF 

Once the nature and cause of the structural ahnormoBties 
leading to the d»^prneot of HF have been defined, 
physicians should fbens on the clinical asscjEnnent of par 
tients, bom during the rnitiaj pre&entatioQi and during' 
sub^eqacnt vhLtd. This ongoing review of the psticnt'B 
dbtcal sutmc ia critical to the appropriate selection ond 
monhoring of treatment. It should xncTnde adsessment of 
{bnctinzial capacity, assessment of volume status, labomtoxy 
evabratirm, and assessment of prognosis. 

Bcn»u incn Jft ri ofl5 for me Eyalualaon of Fuii c iibi TVSjdi Iff 

CkssI 

\m Tnorou^i history and plrys^cal <n g PTFiinatiftfi to 
identify caxux&c and noncardiae diaordcze diat 
Mi%ht lead to the devtlopxueirt of HF or ijccelcxBte 
the progression of HF. ijjewl ofE<niAzmz7 C) 

2m IsutisX oad ongoing suFeaament of parient'a ability 
To peifbnn rrmtme and desired octrvrties of dairy 
Irvmg. (f*vel vfEm&Bmi Cf) 

3. Inoctial ditd ongoing assessment of volumx Gtntus. 
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4. Initial measurement of complete Hood count, tin* 
no^sis, «nxm electrolytes Qndadutg calcium and 
magnesium), Mood urea nitrogen, serm& creatinine, 
Hood gbiOTBe, Ew fbneunn tests, and thyroibV 
stimulating hormone, (Level cf Evidence: Q 

5. fictial monitoring- of semm dectrbfytes fend renal 
function. (£nw/ of Evidence: Q 

6. Initial 12-lead decrroc&rdingratu and chert radio- 
graph. {ZAvdrfEmdrnv: C) 

7* Initial2-dmrcn6ional ej&ocardiographywith Dopp- 
lor ox radionuclide vmtricdography to a*pwe left" 
Tfcfttricnlir syrtolic fixnctimi. (Lovel if Evidence: Q 

B. Cardiac rarh^fepaarjon rah coronary arteriography 
in patients with enpna Vho are candidates for 
tHKvradarizBtMin. {Level of Evidence: S) 

das* Ha 

1* Cardiac ca^liBffrna^tionTOh coronary pterjography 
hi patients w|* chest pan who have not had 
cvaloflfkm of their coronsiyanatoxiryaiid whohaye 
no confrafndkationB to camraty twmm^^^j^ 
(Level cf Evidence: C) 

2. C^alac c Bfhr i fe xiz gn log with corom n y M ^ ^ g ^ ny. 
hipatictttairithko^rTOormapcrt 

disease but without angina who ate candidates for 
rewscolraratio^ {Level of Evidence: C) 

3, NoninraHve imagjn^ t» detect ischemia and viril- 
ity w patients with knotm coronary artery disease 
and no angina who nc Being- considered for reyna- 
calatteatiatn. (Z>wZ pf Evidence; 0 

A Maximal exercise testing with measurement of re- 
Spimlory gas exchange and/of hlood axygpx satura- 
tion to help determine whether HF is die canae of 
exercise limitation when the contribution of HF is 
uncertain. (Level qf Evident C) 

5. Msrims! exereh* testing with roeastzrexnent of re- 
spiratory gas exchange to identtt^high-dskp^rients 
^ho are candidates for cazdiac traii^lantalian or 
other advanced treatments. {Level of Evidences) 

6. Edu>cardMgcaphym R^i^mnmtic £rst-degreerel- 
ativea of patients with idiopathic dilated catdimny 
apathy. (Level of Evidence Q 

7 < Rrp eat measurement of ejection AactJon hr patients 
who hro hid a change in cfinind stafns orwho haye 
e^pedesced or recovered Irotn a cfiojeal event or 
reccrvtdtrcatxnent that ixu^ have 
eaect on canfcac function. (Level of Evident: 0 
& ScreeningfehemoclmjmatoaB. (JC*vd of Evidence C) 
9. Measurement of sermn aminuclear antibody, rhctr- 
maioid factor, urinary TOiilljimandelie acid, and 
mebmephones in selected patients. {Level of #07- 
dencez O 

Class Eh 

1- Noninvasive imagwpg- to define the likelihood of 
coronary artery disease m patients with left: ventric- 
ular dysfWtina. (Level Evidence: C) 
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2. Maximal exercise testing- vrath measurement of re- 
spiratory gas exchange to frcffiiate praeriptiou of 
an appropriate exercipoprognra, llwel of Evidences 
Q 

3. Endomyocat^al Mopsy in pflticnta in whom an 
hiflamniatory or infihiatrft duordcr of the heart is 
respected. (Leoel <f Evidence; C) 

4. Awewjuent of human ^TrnTTifvdcficirrnnr virus sta- 
tus, {Level cf Evidence; Q 

C^sbIU 

L &ldom3wardiaI hiopsy ^ the rnntbie evaluarifMi of 
patieanr with HP. (Level (f Evidence: C) 

X Ri^aneHoltiftr monitoring ot mgjwd-«veragttd dec- 
trocanEogmpJby. (Lev^tfEvidenci; Q 

3. R*fwt coronary arteriography or noninvarfve tt«t- 
. iny fbt ischemia in patients fcr whom coronaty 

artery diacase has pemwufy been excluded aa rho 
cause of left ventdcalar dyxfimction. (Level qfE^ 
ideme? C) 

4, Routine tfeasnrement of rimdathig ttfnor- 
epirtcphrine « endothdin. {level if Emiienus Q 

W. fflERAPY 

^f. Patient; tfEttpb Itirk if Developing 
Left Veritricul^ I)yffiinctkn (Stage 

Many condition* or bchariore that are associated ittth an 
increased risk of HF can be identified before patients show 
any evidence of etruccuca! heart mwasc Because earhr 
modiScaiioa of ^jcse factors can often reduce the riak of 
HF, working with, pticntt v^th the*e ride factors provides 
the earJtcrt opportmutjr to rcdnce the impact of HP on 
public and individual health. 

B^mmendarioiis for Patients at High Risk of 
Developing HF (Stage A) 

Class I 

•L Contol of systolic and diastolic lr^ertenmni & 
accordance with rfceommmded ^defines, {Level of * 
Evidence: 4) J 

2. Treatment of lipid disorders in aeoordanct wftt 
recommended gddehnca. (Z*vtf cf Evidence: &\ 

3. Avnidance of patient hehaviora that may inrrcaac 4 
tha dsfc of HP (c^ amokinj, alcohol assump- 
tion, and illicit drag me), (Level tf Evidence; Q 

4* Angiotensin cotwerfhig etx^me (ACE) Inhihition 
in patients wifli « history of atherosclerotic vascular 
disease, diahefe* meffifti Bj or ^ertension and as- 
sociated catdxovBscnlar ride &cmis. (Level cfEvi- 
denccr 2) 

5. <>itt^cf ventrical 

trirrfar ^syttrny^ai^{xJvd <f Evidence: B) 

fi- Treatment of thyroid db orders . (Levd tf Evidence: Q 

7, Periodic evaltution fox mgiui and fiymutnmi of HF. 
(Level ef Evidence: C) 
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NiKiunvuive evaluation of left ventricular fun ctaon in 
patients with a sorag;£uinry history of ewdWjop- 
athy or in those receiving" csidio toxic inrermitioiis. 
(fevel of Evidence C) 

1, Etferclse to prevent the development; of HE. 
of Evidence: C) 

2- Reduction of dietary nit beyond that which is 
prudent fbr healthy indnnAiatg in patients Without 
hypertension or fluid retciflian* (fcc^ qf Evidence 

3. Routine tcHmg to detect left vcntricnlflr dyfifunc- 
tion in patients without rigus or symptoms of HF 
or evidence of structural heart disease ^ 
Evidence: Q 

4, Routine upe of irntntjonal supplements to prevent 
Ac devetopnient of Mructuial heart disease. (Level 
tf Evidence: (?) 

B* Path** Wv& Left VcntrkuIarJtysfvTiction 
Who Save NntDcvebpcd Symptom* (Stage B) 

Patients without symptoms but vtha hzve had a myocardial 
uifmiion and p^ututs "without t^sptoiDS who have cvi- 
deuce of left v^Hucular dysfunction hc at considerable dsk 
of developing HF, The Hkulniaod developing HF 
cm be dimmished by the use of therapies that reduce the 
lifik of srfdirinnal injury the process of remodeling, and die 
progression ofleftventocnlar dysfunction- However, u with 
panents with no fitmctmal bfcJ&t disease, then; Iff no evidence 
that oontcol of dietary sodium, pardnpation hi teg nJar • 

CAUUSC, OX VBC nf rnitritinrinl Supplements CfllJ ptEVfcut, the 

development of HF in patients with a, recent or remote 
inyo cardial infarction with ox without left venniculflr sys- 
toGe dysfunction. 

Reconuucndations for Patients "With Asymptomatic 
Left Yentticnlax Systolic DysWctiaii (Stage B) 

Chssl 

1* AGE TTilrftirtrfm m ppft^tfy wfefl. g tCtttfl ftf gemote 

history of xnyocardlal infarction regardless ofejec- 
tiiMi faction. {Level of Evidenced) 
2> ACE inhihitinn in parlenfx with & reduced ejection 
faction, whether or not they harve esmerienced a 
inyocardM infarction. CLevcl ofEvidenie JS) 

3. Betfl^hlockade in patients whi * ixcent myocardial 
infarction regardless of ejection Auction. (Level of 
Evidence: A) 

4. Beta-olockadc in patients with a xedceed ejection 
faction, whether or not they have experienced a 
jnyocardxal infarction, IJjevdof&axdenteB) 

5. VaJve replacement ot repair for patients with he- 
mod ynam i cfllly sifliilfimnt Vftrndar stenosis or ic- 
ginptatiosu (Zmd of Evidence £) 
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6. Regular cvalPBdon for signs and i. y mptwn g of HF. 

(Level of Evidence: Q 
7* Measures listed M class X recommendations for 

patients in stage A. (Levels of Evidenced, B t and C 

as appropriate), 

CbBB nb 

Long-term treatment vwth systemic vnsvdilatoxs in 
patients with severe aortic reguxgitntion, (Level of 
Evidence 2) 

Class HI 

1* Treatment with digoodn in psdenn? with, left ven~ 
UiLiiIar dysfunction "who ate in shnis rhytJim. (JLevcI 
of Evidence Q 

X Rednctipp ofdxctgrrBalthe-Ppnd thatTAiA Sb pr rt^«» 
fa" heaWryindmdiials in patients without hyp exlen - 
shm ox fluid reteqtion. (L^oe! of Evidence: 0 

3. Eoaicise to prevexrt the development of HF. (Level 
of Evidence C) 

4^ Kontifift tt$t of nntotional snppIeaicntB to treat 
srrnctprjd Heart OAsenM or prevent the development 
of sympttknM of HF. (J^vel efEvidenre C) 

C Patientx W& Lmfi Ventricular 2>ysfitntdon 
With Camera or Prior Syinpttms (Stage Q) 

L Genenl Me&sdxes. MeasurcB listed a? ekss 1 recom* 
nac^arions for patients in stages A and B a*c also appro- 
pOAtt; fcr patients with current or prior symptoms ofHF 
(see Section V). In eididon, moderate Fodhim restriction is 
indicated, along^ with daily measurement of weighty to 
permit efetivc tue of lower and «nfcr doses of diuretic 
drags. Immun ization with and pne^imocorcsd 

lacdnes may reduce the riak of a. reepirttOry infection. 
Although most patients should not participate in heavy 
labor or omaustive sports, physical acdvity should he en- 
courAged, except dmiAg periods of acute decompensatiojx or 
m patients with suspected xnyo carditis, Irttitiflr restdctton of 
actxviry pramotq? physical deconditicjiing, which may ad* 
vcrflcty t&ct cTtiaicn l stuus and conmbnte to the exercise 
intolerance of p ati ent? with HF (13-16). 

Of the general raeamircs that should be pursued in 
patients with HF, possibry the most cffM rf e yet least 
irtilkect is dote attention and follow-up. Noncoinpliancc 
-with diet and medications can rapidly and profoundly rfect 
the elfntca l statos of patients, and increase* in body weight 
and minor changes in symptoms cnmrnonlv precede the 
roajor clinical episode* that require emergency care or 
hospitafeitian. Patient education and dose supervision, 
which mchides surmThncc by the patient and bid or her 
finufy between physician vials, con reduce the ttJeeiihood of 
nnnrompTiffncc and can often lead to the d*te rti i m of 
changes in body weight cur smtus carry enou^i tn 

allow the patient ox a healthcare provider an c^oromhy to 
institute treatments thft can prevent clinical. deterioration 
and nctfjnralizxtian. Supervision between physician visits 
ideally may be performed by a nurse ox physictan ^^'^ft nt 
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Vrcth. special training in the care of patients with HF. S uch 
tut approach has been reported to have significant *li*vffl l 
hencntB (17-20). 

X Drugs Recontmtnded for Routine Uao. Most patients 
■with fiymptoToatic left ventricular dysfunction should be 
xoiitinely managed -with a combination of 4 types of drugs: 
a diuretic, an. ACE inhibitor, a b cta-adrencrgic blocker, and 
(u3UaHy) rfisrfelie- #1). The value of these drugs has been 
established in numerous large~sca]e ^'^^ trials, and the 
evidence supporting*, central zoic for their use k compelling 
and persuasive. Patients "with evidence of fluid retention 
should be gpren a diuretic until a euwdemic state is achieved, 
and diuretic therapy should be continued to prevent the 
incurrence of M retention* Even if the patient has 
icsponded favorably to -the diuretic, treatment frith an ACE 
inhibitor and a beta-blocker should be initiated and main- 
talned in patiente who can tolerate them, because they have 
been &hoVfn to iavoocably * n, frtrnoc the kmg*teirn prognosis 
of HF» Therapy "with digoodn m ay be initiated at any time to 
reduce symptoms end enhance exetctec tolerance, 
3. Intervcntuwu to Be Considered far Use in Selected 
PatientSr Several interventions have been shown, in con- 
trolled dmical trials to be useful in a limited cohort of patients 
with HF. Some of these are tindcigoing active investigation hi 
lsrge-ticalc tnals to determine whether their role in the man- 
agement of HF might ju&txfiabljr be expanded* They Include 
aldosterone antsgamsts, aoajotensin receptor blockers, hydral- 
amne and isosarbide tBmtTur^ and exercise training, 
4» Dfngs end Inteivcutioni Under Active Investigation. 
Several drag* aud Interventions ate under active evaluation 
inlong^tetcQ large-scale tdaLs because they showed promise 
in pilot itudies that involved small numbers of patients. 
Until the rendu; of definitive ttuk arc available, cone of 
fhrse inttxventiant can be recocuticaded far use 

ift panents 

with HF. These include vatopeptidase fphJbhors, cytokine 
antagonictt, eodotbclin wnvgenute, svnehronized biven- 
tricular paring, ffMc a uk l counterpulsation, and techniques 
for xcspinitDTy support; 

5. Interventions of Unproved Value and Not Reconv 
xnended. Irtfervcxitlons of unproved value that are not 
reeh mmm d e d uchide nutritional supplements ' and hor* 
monal tfi^wpf^ rrtfPTTTwrtr-rifr ruiiwiptifwt positive inotropic 
therapy, ind djr&aznic cardiomyoplutv', 

Heoojntncodatiofls for Trearrnenr of Symptomatic 
Lert VcntjAcnlar Systolic I^sfuncbion (Stage C) 

Class I 

X- Diuretics in parirnta -who hove evidence of fluid 
retention, (JL*v*l of Evidence jf) 

2* ACE inhibhinn in. all patients unless rantraxedv- 
cated. {JCeifeJ of Evidence: A) 

3. Beta-adrenergic blodude in all stable patients on- 
leat corirraindxrsted, Patients should have no or 
minimal evidence of fluid relation and should not 
have required treatment ir<riif1y with an Lureve- 
nous positive inotropic agent (Lew/ of Evidence: A) 
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4, Dxghafis for the treatment of symptoms of HF, 

unless CDntrEindicated, (Level ofE<iHdenct:A) 
5* \Vlthdravrsl of drugs known to adversely affect the 
ftirtinrt status of patienta (e;g_, nonsteroidal anti w 
in flnmmwl oiy drugsg suott antjatxlryihmic drugs, 
end most calchun channel blocking drugi). (Level of 

& Measures lifted at dase I reccunmeodalfan* for 
patients in stage* A and B (Lends ufEvidtnreiA, £, 
and C m ttfrP* u^7t<ite). 

Class Ha . . 

1- Spironolactone in patients vrith recent or current ' 
daaa 17 av j up t wn s, preserved renal fbatftiont and a 
noxmal potaasSnni conrenTration* (JCe«e/ uf 
dense: Si 

% Exeniac trainings na an adjunctive approach to 
improve dintrfll status in ambulatorv* patient^, 
(Z^neZ of Evidence: J) 

3^ Angiotenfiin xeceptor blockade m pfltzents who are 
being treated with digfotfifl, olnTetksv And a beta- 
blocker and who cannot be given, an ACE inmHtor 
heenne of eough or anjpoeneraa. {£evd<f Evidence A) 

4. A coxidnnation of }r/drnlacine and a nitrate In 
pttdeqts who m being treated ^Jrh di^tilifi, tKtot* 
ics, end a beta-blocker and Trho cannot be grven an 
ACE Inhibitor because of hvpotenslon or renal 
insufficiency, (X*vct of Evidence; B) 

QaasIIb 

1. Adaition of m angiotenshi receptor blocker to an 

ACE inhibitor. (Level of Evidence: £) 
1~ Adfirion of a nitrate, ohme ox in cvnihxnathin with 

bvdralaxiae, to an ACE ■"hihfrrtf patients who 

are also being given digitalis, diucttics» and a 

beta-blocker, (Level Qf&rideme? B) 

Class HI 

1. Long-^erm intennittent use of en infusion of n. 
positive hiutxopic drng. (Levtl efBoideTScet 0) 

2. Uie of anangiorjenrin i»£eT»te>T ^WV^y jrngtetd of an 
ACE huubhor in patients with HF who have not 
been given ox who can tolerate an ACE inhibitor. 
(Ztfoe! tf Evidences 5) 

3. Use of an angtotexuin reeepuji blocker befbsre si 
beta-blocker in patients with HP who are takings* 
ACE inhibitor. (Lcttcl of Evidence? A) 

4* Use of a cflfnrrm channel hloekzng drag ai 
mentibrEF. {Level of Evidence B) 

5. Rnnrine nee of nutritional *nppTrmfn rs (eoen^ine 
Qi$> cs n riti ti ft, tantine, and andooddonts) ot bar- 
nmnal then^nes (growth hormone or fhyxotd hor- 
mone) fiaruu= tn ■linriil of HF. {Level of Evidence Q 

D, Patients Wi& Reflectory Ertd-B&gs HF (Stags X)) 

Most patients with HF due to Jeft vtntrienhr systohe 
dysfunction respond favorably to pharrcacologicai and nan- 
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p t«TmBr hlngial treatments and enjoy a good quality of life 
and enhanced survival. However, despite optical medical 
therapy, some patients do not improve -with, treatment or 
ftspcrimEE rapid recurrence of sympioms- Such patients 
genfiralry have syrnptoms (mdudiag profound fatigue) at 
rest dt on inifi"™! excrtioiv> cannot perform most activities 
of dafyli^& freo^icmry have evidence of caidiac cachexia, 
and typically require repeated or prolonged hospitalizadoas 
for intc&£ve management There mdividoals represent the 
moat advanced state of HP and should he considered for 
sjedafized treatment atrategiej such as rprr r h a rriful circula- 
tory cipport, continuous iatracreaoue positift nootropic 
thcrtjry, referral fox cardiac t ntnfifl i Titfl tion, ox hospice care. 
Before a patient is considered to have refractory HF, it is 
enfi *^ that physicians confirm the accuracy of the d&agno- 
as; identify and reverie, if potable, any contributing con- 
ditions; and ensure that all conventional medical u u ti gics 
have been optimally employed. 

Many patients -with advanced HFhstve symptoms that are 
related to the retention of salt and water and thus vrKL 
respond favorablf to intcrveanoM designed to restore bo- 
jhim balance. Hence, a critical step in the successful 
management of end-stage HP is the recognition and xnc- 
ticalon6 control of fluid retention. 

Controlled trials suggest mat patients with advanced HF 
respond favorably CO treatment with both ACE inhibitors 
and beta-blockers in a rnftrw* similar TO those with mild to 
mqtWt* disease (22,23), However, because iienrohormonal 
aiexhardsma play an rmportarrt loie in the eupport of 
chxalarory homcoataaifi as HP progresses, neurohonnonil 
antFg o ******* may he less well tolerated by patients -with 
severe rympturo* man by paaenft with mild symptoms, 
RdkntE Tfho ace at me cod stage of their disease are at 
particular risk of developing hypertension and renal inraSi- 
* dency after the adnumsiiation of an ACE inhibitor and of 
ctpf rjfaj rrn g mxseaing' HF after treatment with a beta- 
hUxlcrr. JU a result, patients *ftth refmctory HF may 
tnlnratc only small doses of these cemoha rrnnnal antago- 
nists or may not tolerate them at aH 

Many comnionry performed caniiac aurgical proccintrefl 
(c,g^ coronary artery bypass grafting find valve repaii/ 
replacement) arc bemg performed with increasing frequency 
m patients with HF, int-hiding those with advanced symp- 
toms. BCTBBcolarizataon is routbely recommended for px- 
tiesnsviirh left ventricular riysfimctionwho have angina, but 
its jok in patients without symptoms, of ischemia, remains 
controversial. 

Cardiac transplantation is correndy the only established 
mngfCTl jLppropeh to the treatment of refractory HF a but it 
u evailihk to no mom than 2500 patients yearly in me 
United States (24). Alternative rorgicil and mfrhiriiral 
approaches for the treatment cf end-stage HF are under 
development. Exb^corporeal dcvi<=$ are approved for cir- 
culatory s uppor t in patients who are expected to recover 
from a major cardiac insult (tg*, potstcardiotQnry shod$ or 
who are r r^" rf ^ to iclcIvl a definitive treatment for HF 
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(e.g> p heart transplantation) ^ Left ventricular assist devices 
provide similar degrees of hemodynamic support, hut marry 
are implantable and thus allow for patient ambulation and 
hospital discharge (25,26). One ongoing trial is evaluating 
the long-term utility of such a device in patients with 
refractory HF who am not candidates for a heart transplant. 

R^inmendationS for Patients With Refectory 
End-Stage HF (Stage D) 

Class I 

JL Methadone Jderrrincation and control of fhnd re- 
tention. (JLcvel of Evidence B) 

2. Referred far cardiac transplantation in eligible ptt- 
tLonta, (Level cf Evident*? 5) 

3. Referral to an program with, expertise hi the 
management of refractory HF. (£*vtl cf Evidences A) 

4. Measures listed as eksa I re^onamendatuyne for 
patients in stages A> B, and C (Lauds cf Evidence: 
j&i ^ ond C or ezfiptjjpti&te) . 

Class IJh 

1* Pulmon&ty artery carhetBT placement to gnxoV ther- 

opy in patients -with persistently severe gyuipfcoms* 

{T^ogl nf Etndetice: Q 
2* Mitral valve repair or iep3acco>erit for severe veer 

frndaxy mirral reguxgltadoii. (jLetxI of Evidr n t * ; Q 
3. Contintions ixitcaveuoufi infosion of a positive roo- 

tropRC agent for palliation of symptoms. (L^oel nf 

Evidence Q 

daasHI 

L Partial left vrntriridrytomy. (£adcZ of Evidence: C) 
2, Routine inteznutteixt tru^isiona of posirive inotropic 
agents (Level *f&rdd*nc£i 2) 

V. TREATMENT OF SPECIAL P0PUIAT1QN5 
AND CONCOMITANT DISORDERS 

Many patients tfith HF are members of snhpoptilaiians ox 
have e a rrf T^^ condjrionB that- either f^rirnhm* to the 
developnwnt of" their HF or make the nnwnflf^mgnf cf their " 
HF symptoms more difficult. These factoxs need to be 
considered in the management of such pari cute. 
1. Special Snbpopulathina, Marry subgroups ait tmderxep" 
resented in most trials, and some present unique problems 
in HF management These mHiTrih \romcn and rnen, racial 
mTfifyritr^ atxd elderly pjrtientSk 

2» Cojicomitant BiiordctS- Patients with left ventrimlar 
dysfonction frequently luve asfloriaterl cardiovascular and 
noncar&ovascnlar diiorderas the course ox treatment of 
^hich may exacerbate the syndrome of HF. In many 
patientE) appropriate managemerit of these crmcrnTutflnt 
iHnessea may produce *$vn\r*\ and prognostic benefits that 
may be as impo rt in t as the treatment of HF itself These 
concomitant condition^ rnrhide cardiovascular disorders 
such as hypcittrtsion, hyperiipa drjnia , and diabetes rncUitng; 
ooronary artery chseasq so^nmnnTjacukr flshythznias; Ten- 
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trim! fir arrhythmias and prevention of sodden death; and 
prevention of thrombotic event& Associated noncardiovas- 
cuiat disorders include renal insufficiency, pulxnon&ry dis- 
ease, cancer, cud thyroid disease. 

Risco nunendbtlozi & for Management q£ Concomitant 
DiflcHvcfi In Patients Willi HF 

OusI 

L, Control of sry&mlie. and diastolic hypertension in. 

patients with HF in acconikjice ivhh recommended 

guidelines. cf Evident*} A) 

2> Nitrates and beta-blockers (in conjunction with 

dxtttctics) for the txeiEmmt of angi^ in patients 

with HF. (Level of Evidence: #) 

3. Coronaiy rev^cnlarization in patients who havfc 
both HP tnd angina. (Lewi of Evidence A) 

4. Axrticoagtuanta in patients with. HF who nave par* 
ffi^amal or chronic atrial fibrillation Or * previous 
thromboembolic evtJtL (Level afJZvidettr&A) 

S» Control of the vejirxM^jbir response In paticuts ^xth 
HF and atrial £bi£fiat£oA -*njh. a beta-blocker (or 
anuodaxons, if the peta.-tilockei is contramdicated 
o* mat tolerated). (Level ef Evidence: A) 

6. BetarftdraergLe Blockade (unless contcundiceted) 
in patients wim HF to reduce the risk of Sudden 
death. Patients should hare no or minimal fluid 
retention and should not have recently required 
treatment -with an mt r gve u o u * positive inotropic 
agent. (Level of Evidence: A) 

7. Implantable CMoloveacter^enlirillBfnr^ *t<Qtm or in 
enmhtoaripa wifli anuodaronc, in patients mth HF 
^ho have a. history of Hidden death, wnfadndar 
fihrillation, or Jtemo<^airicaIry destabilizing v«n- 
frirnTwr tochytnrdia. (Level vf Evidence: A) 

Class Ha 

1p Antiplatelet agents lor jpxevieittwn of myocardial 
infarction and dctith in patients "with HOP who have 
nndeijying coronary wtny disease, (Level vf Evi- 
dence: 22) 

2. Digitalis to control the Tentocnlat response in 
patients with HF and atrial frbrfltatioiL (£eiu/ o/ 
Evidence: A) 

Class DB 

1* Coronary reyaacnhtrizarlon in patient* vrho have 
HF And coronary artery disease hot no angina* 
(Level of Evidence: S) 

2. Restoration of aimi* ihythm by electrical caxdiovcx- 
don in patients with HF and atrial fmrlUarion, 
{Level uf Evidence: Q 

3. Amiodnrone to prevent Sadden death hx patients 
with HF and asymptomatic ventricular arrhyth- 
mias« (Level of Evidence: i?) 

4. Anticoagulation in patient? wxih HF who do not 
hare atrial fibrillation or a previous thromboem- 
bolic event. (Level of Evidence B otQ 
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X. Routine use of an implantable cardioverter- 
defibrillator in. patients wim HF. (Level of Evidence: Q 

2. Class I or HI anti^hythmic drugs (except anuo- 
darone) in patient? widt HF far the prevention or 
treatment of asymptomatic vcntricnlflr actfrythmlflB. 
(Level of Evidence: A) 

% Ambulatory electrocardio graphic monitoring for 
the detect ion of asymptomatic TentriQdax arrhyth- 
*w*b. (Levi! of Evidences A) 

VI. DIASTOLIC DYSFUNCTION 

Armroadmattry 20% to 4096 of patients with HF have 
preserved left Tenoicular systolic fimccian and @n the 
absence of Tslvubr duea$e) oze believed to hxtc an impair- 
nenc of ventricular relaxation as the pmosiy mechani&m 
Ir a dtng ; to lymptoins (27-31). Several recognhed myocar- 
dial HiisotrTftra ate aroodated with dimetnlir o^afunction, 
infil l ding les&ictrve caidronivoparhj, obitrncnve and 
obstructive hrpettrophic cardiomyopathy, and infiltrative 
caxdfomvqp&ihiefi. However, the vast majority of patients 
who present with HF and normal GvstoUc functioai do not 
haye a defined myocardial disease but nevertheless have a 
clinically sign i fi c a n t jmpairmr.m of dustolk iutxetion, 

Many of the changes that occur in the cardiovascular 
system us a result of aging have a greater impact on diastolic 
function than on systolic pcrfbnnance (32). ac^^^a 
With preserved «yscoUc £mcdon is prrniftkry a dueaoe of 
elderly womenj most of whom have hyperteiiman (28). 
These padents soSer coaaidcrabtyfrom dyspnea and fatigue, 
which can limit their exerciae tolerance and qnaHty of life, 
and they axe hospitalked frequenny for cfinical etabnlzatioii 
(33). Archxnigh the oak of death in these patients appears to 
be lower than in patients with HF and poor eystoHc 
function, the management of these patients adQ has major 
socioeconomic unp£carionfl (34). 

Zeis ritffinilr to be precise about the diagnosis of diastolic 
<fycfuiicdoiL Noninvasive methods, espedauy those that rely 
on Doppkr echocardiography, have been developed to assist " 
in eoch dUgnoak. In practice, however, the dlagnoas of 
diastolic HF is generally based on the nnrHag of topical 
B^mptoms arid sigoa of HF in a patient .who is shown to 
have a not&ftL left Tenmxnlar ejecrion fraction and no 
valvular ahnajmalrdca on echocardiography, 

Li contrast to the treatment of HF due to syetoHc 
dysfunction, few clinical mals are availahle to guide the 
management of patients with HF dne to diastolic dysfunc- 
tion. Although controlled studiea bare been performed with 
digitalis, ACE mbrnito ro, angiotensin receptor anta^msta, 
beta-b!ockei8| and caldnm channel hlocte? in patients whh 
HF who had a normal left ventnenkr ejection fraction, 
these trials have been small or have produced mconchutve 
resahs 05—39). NcTcrtheless, many patients with diastolic 
HF receive treatment with these drugs because of the 
presence of comorbid conditions fce^ atrial fibrillation, 
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bypertEnBaan, diabetes, or coronary artery disease). In addi- 
tion, recornmendatkmij rcg^xding die use of anticoagulation 
imd antiarrhythmic agents *ppfy TO both systolic and dis.- 
BtoUc HF. 

In the absence of controlled rlimral trials, die manage- 
ment of patient& with diflBtnlin dysfunction is fiwnienrly 
determined by a act of therapeutic principles (31)- These 
Twrlntfo comrol of blood pressure, control of tocxiycardu, 
reduction in central blood vohime, and alleviation of myo- 

Recoinmermations for Manageoimt of HF and 
Preserved Systolic Function 

Oral 

1. Control of systolic and dkstoBc hypertension in 
nccoxdanee with published guidelines, (Lew? e/" 
Evidence: jf) 

2. Control of ventricular safe in patients Tvith atrial 
filitfularioiL (Level of Evidence: Q 

3* Dinietxc? to control pulmonary c ong est i on and 
peripherql edema, (Levd of Evidence? 0 

ObusIIa 

Coronary remBcqlpdOT txoa ic patients vafh corortfcty 
artery disease Jn whom symrrtDmaric or demonstrable 
myocardial Ischemia is judged to an advene 
effect on drafc^ ftmtfinn. i^evd of Evident Q 

Class Ho 

1, Restoration of dnoe rhythm fa patient* -with atrial 
fibxillarion* (Level of Evidence C) 

2, Use of DetK-iu3reoe*Bic blocking agents, ACE i*r 
hirrimrs, rmgioteoKin receptor blocketf, «c calftrrm 
■JimgonistS si patients "with controlled hyperten- 
sion to minimize oyinptomi of HF* (JLsvel cfEvb- 

3, Details to minimize symptoms of HF* (Level vf 
Evidence: C) 

VSL EMD-OF'UFE CONSIDERATIONS 

Although issues snmmnding ernJ-cf-Eie care deserve atten- 
tion fox aU chronic terminal dSacire*, several general prin- 
ciples merit parricnlar dUcnssinn In the context of chronic 
HF (40,41). Education ofboth patient and family regarding 
the ejected or antiup ated eenrse of 31ncsa» £nal trefltmenc 
options, mi planning should be undertaken before the 
patient becomes ton 31 co oartusnzts in d ed fti on a Dascui- 
sums xegarcBng treatment preferences, Kving wills, and 
advance dnrcdvca should encompass a variety of Hkery 
araruigcndca that include responses to a potentially revers- 
ible e**cttbanon of HF, a catenae arrest, i sudden cata- 
strophic event mch as a severe cerelrovascular a mdent , and 
TOT wnmg of major coexisting iioncardXac rnntlTtiong. In 

in andcipation of rapid recovery should bo distinajiished 
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from prolonged life rapport without reasonable expectation 
of return to good functional Capacity* 

Hospice services have only recently been extended to 
patients dying of HF. Originally developed for patients with 
end-stage cancer, the focus of hospice care has now been 
expanded to the relief of ejraptoms other than pain (42). 
This is appropriate, "because the Buffering of patients with 
HF is characccxieticalry linked to symptoms of breathless- 
neaa, and thus, compassionate care may require the frequent 
adminifitTHtion of iotrayenous diuretics and Qsx some cage*) 
the continuous iw6i«nw of positive inotropic agent? rather 
than the tue of potent anaTgesks. Frr^dans caring for thtte 
patients, rxrvwer, are becoming more comf citable -with the 
preeenptlan of araioryricE and narcotic? to ease distress 
during the last days. 

Reoonxmeada.tionH fbt Eud-o£-Li£e Care 
CZassI 

l a O^igoing patient and £&xxtS3y edticatmri t^uttlir*^ 
prognosis fox £metion and imvxmaL {Level of Evi- 
dence; C) 

2» Patient and jaunty edn cation ahoat options fox 
fim mttTflritig and implementing sdvance d&xectxvefi. 
(Jjtvtf of Evidence C) 

3, Cantmnrty of irtrdW care between inpatiexit and 
orucpatlettt flctringB. (Level of Evidence? C) 

4. Components ofhospiee tare that are appn op a itttc to 
the relief of suffering. (f>w/ of Evidence C) 

Class m 

Implantation, of a eardi i>veit ers!ef3yr21ator in pa- 
iients with class IV Eymptomfi -who mro not anticipated 
to etpedence rfrniraT improVcincnt from srvidlahle 
treatments. (Level of Evidence: G) 

VD1. QIPLEMENTATIW OF PRACTICE GUIDELINES 

Despite the publication of evidence-based guideliriea 
(6VU 3 43X the cifrrenr care of patients with HF remains 
suboptiznaL Nurneroiis studies do cim)rm t undenTtTHaation 
of key processes of caic, such aa -list of ACE inhibitors in 
patients with decreased systolic function and tbe meaffttxe- 
ment of left vcirtricular ejection fraction (44—46), The 
relativery spaxac Bfieramre on implementing practice gntje* 
lines fbx patrmtfi with HF can be divided into 2 areas: 
Idoktcd provi der rntervendons and disease^oian^cxnent 
systems approaches. It Is clear that dis seminatio n of a 
practice guideline nrust be accompanied by more intensive 
education &I and behaiaoral change offbrts to ma^drnize the 
chancel of improrving physician practice partetna^ Hie 
^aMe »^-mflTnigw|n* ^ T ^rpxvaeh views HF as a chronic iHne&a 
sparrning the home, outpatient} and inpatient ficttingE and 
involves nruldo^eipEnary team cazc Observational and 
randnmi^nd controlled trials have generally shown thai 
^l y^c ^ wflTiflg^ ncTTt prbgranu) reduce ho&prtaliaarions and 
can iomrove quality of lire and fractional status £20,47)* 
IhsofEcient evidence exists to make inufbnn recommeo- 
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dations about the most appropriate roles for generalist 
phy ririnTiE and cardiologists in the cazc of patients with. HF, 
Man)' questions remain. Do generaJJsr, physraanB and car- 
diolcgists provide similar levds of caxc for the nOTJf?njfoc 
comoibid condition? trequcntiy present in patient? >7rth 
HF? What Is the optimal *i*wg ibr referral to & specialise? 
^Vh&t a the most effective a/item of comanagement of 
patients by generaUsts and car&oIogifiTB? "What id die most 
cost-effisciive entry point into ^ dfceaaennanagcrncnt pro- 
gram? Regardless of the ultimate answers to the?e que prions, 
all physiduns and other hnhhcse'providexr must advocate 
and follow ozc practice* th&t have been shown to improve 
patient outcomes. If a physician is not comfortable fellow- 
ing & epeciiic recommeodation (cg^ die use of bea- 
blocknce), then the pbyrir'ian should refer me patient to 
someone with expertise in HF, A collaborative model m 
which generafifft and specialist physicians worJc together to 
optimize the care of patients with HF is Hicry to be most 
fhntfuL 

RrcommrnrtafronB for Implementing Practice 
Guidelines 

Oaaal 

1. MaLLiLuXunal interventions that attack different 
haul ers to behavioral change. (Lewi of Evidence: A) 

2. MultidiBciplwHEj- disease-management programs 
for patients at hfeh risk for hospital admission or 
cBnical deterioration* {Level of Evidence: B) 

3. Academic detailing or ftdur^riorwd outreach visits. 
(f*vet rfBotifemz! J) 

ChssHa 

1. Chart anoSt and feedWfc of results. (LeW tf 

% Reminder systems* f£evd cf Evidence: A) 
3. Local opinion leader*, tf Evidence: A) 

Chum Jib 

MnTtifTiscrplinary d^Bease-nianagemei^ program* £ox 
patients at low t\fM. far hoypiftd wdwHa ntttTi or rli-ri?^ 
deterioration. {£avd of Evidence: JS) 

Oast m 

jL Dhnrroination of gmdeBnes virhout more inten- 
aive behavioral change tttoxtB* (JLanel qfEvidencetjtf) 

2. Baaicp^yvxdccctTneflrifmaloaeu (LeveZef&ttJauxzA) 

REFERENCES 

1» O^COQBCll 'JB* BdiJO!? M TVnnofp^ Tinri BCf of hraTt faiV if |n fhn 

. 19?3;13:Sl07-12. 
Z Hxldimw OA* Craft JB, C^Ia WH, Ruindce A. Hocpitilkxtiaii of 

pffrrtfr Villi Jyy^t fiihiy pi 7* J«tfrttm] Hfl'Bpital T)Ti w4twg e SuiTty^. 19B£ 

tc 1995. Am HetztJ 1999^17^3-60. 
5, found WB, Bfttmyr AJ» FyMmfnlniy of heart fiflnrei Am Heart J 

4i Krotel WB. Epite&IpfT an J rwnden of wdfec fctfurei F*a- 

mrrt^>tm Sarfy ifliights, gur Hart J 19B7;0 ScppJ Fi23-& 
5. Mioa^n BM, faah W^ jfoiM i^ mn<Hn riwcpifremifllqgff fiefgrrnf 



JMCVol.tt, N0.7 t 2001 
Dscemlier 2001:2101-13 

hcut b3at: twocdt for jtt e vcmiv t ftntrgiss md cemprehenjive 
dbeuc manigtfmcnt Aid Heut J 1997,-1^3 r?03-ia. 

& William* JF, Jr^ Biutrnr MR, Fowler MB, ct il ACCZAHA 
guideline* for Urn oolnidiitt uul mungeaient of heart fidhire; r ep o n 
of tfee Aflwkm CoUege of Ottr^ogj/Americaa Hevt Anoriidea 
Task Fonx on Pncrice Guideline* (Carpnutwe cm Enlaarloii and 
MuuEcmaie cfHeart Faibie). J Am CoQ Ca/diol 1995^6^376-99, 

7, %in TJ, Anteun EM, Breoki tfH, er <L 1999 updrtc; ACC/AHA 
g^deilAu ibr Aft rauagmneac ^ padcots -with ixuie ffirocinSftl 
jjfiicu'cm; a report cf ijie Amedcm CofleKje of Ca^do^Ameticui 
HcCTt Ancdnticn T«k Fon^ cm frurice flwM*^ (Tcmmrttft tin 
MiDiitmmr of Acdcc M^^ctrdlti f Am CoH Cir£ol 

& Bonow ItA CtobcDo B, Lecn AC, Jt f ct al GinHelinei fcr the 
managenwit of pnvnix v&i Ttirukr heart (Saesio: eceeutive taut' 
miijTirepoxtoftheAiscriaua CaUcge cfCutfiaJ^gy/Amcrictn Hcirt 

■gcmBitr of Parimtl irith 7«Jvt0ar Htmt Dircoc). CiraaxtUki 1998t 
$8^949-64, 

9. Ghcox^hiide M, Booair HO. Chronic heut fVtmr fai United 
StUn: a moiintiidKi of nronir/ utzay duene« CSrcolan«n 199^ 

lQ r The C*Ma Qftmr^rt^ of me NctrYoxk Heart Auocntko. JXta*e$ 
fif the Heart wl Shmd Veands: HcmciKlimm tiki Q^tw^ £r 
CiAgiwsU, 6th ed. Bwtcc MA: little Brown, 196i. 

pcpddc level m \ hlochcmlcil mafat of mnSndEtjr mud umtafityfe 
paneati \nth iiyH^tnmirktvmulbtttlljr ■yiupi um n ig JeftVclrtiiniltr 
dytfiiivfww CDMpnuftn plnmi u^atcnuall t«4 endothcJSa-1. 
Eur HcarfJ 1999^1799-807, . 

12. Dio KriUiauwamr P, Kaztncgm R, ct «L Utnhy ef B-^pa 
DOtmurtk pfiptiBf hx ma tHigru^U of cMqpafxte hcair fidinrc in n 
urgeat^oie *artog. J Am Coffl Cai£al 20(n{37^79-aj. 

13. Chrtri 2» Zhsi«d F> Jcsindd C,ctal FhjwaL detoJttfidonzngmwhe 
■ mcchammt for (he ikcJctal imssrlc enem photphxte citfabolitxn 
ob«orm»lWci In chrnnlc hctrt fittore. Am Hem J 1996*,131i560-6, 

14. Suj4<-^)' LL £&ct of coDfjilnmmg wad dccnfiAt^miSi^g' t?mn4i ^ 
mecRboflaHy dmtmlncd blood Sow in banana ind tapEatioai tjt 
anmtiMcbcartfiihu&AmJCinliD! 19SSp5Cfc45&-HE. • 

15. McKclne RS, TVo KK, McCaitncy N, Humta D.Montamo T, Yurof 
& Effi ra of mraia tnlntnj ta pfttoct ^ith DOTScrD>t burc fil2Mif= 
a cdtxcdi^nrj Am Coll Ondxol 1995o5:7B9-9&. 

16. Mjmcid DM, W«lw G, X^rVhck N, ct il Contrlbuiloo of ihElctni 
sjomIc atxopfylD easdK intDlenam and abatt^ Kttfefc wM-fK^T!^ 
in heart fufaxe. Cixcdidoo 1992^0*^364^-73, 

17. Rkh MW, Beddmin V, Wittaiba^ C, Le^q. &> freedtaad KS> 
Cmmcf RM A mnfridfff^ Bnuy i ntij. f mii on to pfeyent tha reajgrfj- 
■lon of cMoly pttKnti mth congotive hmt &Uosc K Bad J Med 
199$^3-4190^S, 

ia $hahc^te^lb^c^C;HdoWBich¥A v MusiflBM>^c^ 
, tioa of h n^rylW toai for heart fiflarc with m mtcmctive hama 
monitodps jiiuyuiiL Am Heart J 199B;13^J73— 8» 

19. Fbnarow StsvesMQ LW, Walden JfA, et fli hnptet of a 
imiijifdigiPVB &1ur m *T flg pngrun en horpltal mbV 
noidCfO and ftrrctfoml bisoc «f ntkcamdi idnnrnd heirtfiilmz* 
JAmCoH Cbtfiol 1997^725-33, 

20. WwOm" EF. CompRLhesun: muldtiltdpHi^y pf O guuat fbr tha man- 
SgemtBt of pidem ^fhh CMgetfivt bent £nmnL J Oenlmcxn Med 
1999a*13CHS. 

2L Fuker Cohu JN, AbmlniD WT, etal Cooieamr Teoammud^ 
tzms fir tbr uniiij^cuieat of chronic betft P*hlCfi Am X Ciidinil 
1999^iaA-aBA. 

72* 7V CONSENSUS Trial $meV Group. Erecti of caahpra oo 
BBOfttfir/ ^aftse Eoogtstfrs hea^r r ii lw ; retona of rim CpopeiatWe 
Nairh ScaaflltttvEtn T^loaltpafl Sanivd Study (CONS£N5U5)i 
KEflfiJJ Med 1937^|«^1429-35/ 

in rcrat ehronis htrrt fimnc N End J Med 2001^4*1651-8, 

24. Horayad JD, BrrmflttTf, KcekBM, Bore tr MM. NorkkRJ, Ha 
B^itr^ of tha Intemitianzi SodsT/ mr Heart tod Luog TVaarjkLaa* 
nrtom icfeatRam offirhl rqsarc 2000, J Heart Long Iraarplmt 
2D00U9^fl9-3L 

25. ColdsEbfi GJ, Qa MC Ko«cr BA. Imphntahk left Teatdcnhr ont 
de^eea, N&glJMed JS9a^39;152>-33. 



PAGE MOO 1 RCVD AT 4114/2006 5:50:59 PM [Eastern Daylight Time] 1 SVR:USPTMFXRF-1/0 1 DNISOTOO * CSID: * DURATION (mm-ss):14-32 



.APR. 14.2006 5:52PM PABST PATENT GROUP 



NO. 766 1 P. 



JAdC Vol 39, M>- 7. 2D01 
December 30012101-43 

25. B«e EA, Monfewt* AJ, Packer H et*l. The REMATCH Tnat 
niooide, d^ffn, md end point* Raoijrtaed£vilualioTi cfMtcbin- 
iol Ammoce for the IWnnnit df Cc^gejisve Hcait Fahn*, Anq 

37. AroaowWS, Aim C,KioatODlPnipiDK5 of woguwa heart &2ur* 
in elde^paiienwwztb namul vera* alwormil left \tatdc^ 
inaction Wttkuttcdf^tb cttroony axteiy ffinue, Am J C*idifll XWO* 

38, UtoAP, Ffuuii CM, dmm L» Snthcdaad GR, MeVfocwf JJ* 
Tfat trntteoce of Jafr mufcdtt d5*itoEc SIEng abnanmlirini is 
T»&P9irim fuqxcccd bent fiulitfe. EurHcvt J 199 7;1 £981-4. 

29. So^otf AI^Niot^ OVp CWEU Hlcka CH, GoiJttcia RA. 

CoHCtdve heart fiihiieiv&h normal cyitafic fimcrion. Am J CmuoI 

19a<£407H-ei . , A>L _ 

3a KancM, Mmg9 & SagaroigohJM D, ctaL Coeganvt heart &ta 

£w> lcfrTtxrtdccltr dB&croiEc dyrfti w rri mi in tyttzmte. b»pcLtatfjC*>» 

Ad J Omfin! 3993^12306-12. 
3L Lattal 5E, GnmrnM W. D»*tbEe cMmctxan as a cante of fccait 

Mkc J A^s Ctill Oa&4 193SjZW9A-55A. 

32, Bruni£itDL> Sya SU, GfllrieirTC BkiwSc fiami p^bojphystol- 
r^tndthttffpeuticiinpEcafionr I^lsbcd cirwom appears in J Am 
Si C*«Ea1 1993^127^. J Am CtH Camlp] 1993^318^5. 

33. Vatm BS, Benjamin ^, livy D. Pnralcncfc, c ftdttij fti ttrci rod 
piDBioril ef diaimKc betttfaihnc: an qnJ^ffwiAn pfi pe nfiff tfr ci J Am 

34 W KM- tkat* fiflne trim nonnal cyeaffie fimUmm ttpdate of 
ttcftlrnee, di2rrt*ti*l dingni**!, pfepaaifl, wrf therapy. Aidi Lrtem 
fcd I3flflil48:2109-*L 

35. TbeB^IowarfeaiiDii G"^* %^^^?S53t 
nd^Su^«piit^^^lie^fi^rc.NE^J Med 1997£3fc 

525-33. 

36. AmaowWS, Kronzon X Efcfitcf end^ril on mngwthc Imartfkjhlrt 
t^a and nomut left Trateauir ejection fecalon. Am J Cimial 

37. Arena* WS, Ahi C Kroaron L Efcct of propMoW tow do 



Hunt *f of, 
ACC/AHA Exeastte Summary 



ZLZ3 



pAJpnuakJ on tend hdiu^ phis nonfatal myocardial is&rdoji in 
older patients -m& prior myOCffcW Iq^oa, COBgettzrc hcut 
itSbjic, wnA fcft TOiirioate ej&cnoa &icdoo > cr ■ 4096 trcued with 
£watia plut ^giotensln-awvarrisg ensyme i nhihit Qn. A^j J" CanSol 

38. ScttTCi JF» Zntt 3L, SAt*™^ D5, BlwkHBL, Sou&r fi. Usefhlnen 
of Tcnpftrt»a fer EaogcnxVtbun'fiiinre auodatcd with iha«fttMl3eft 1 
■ ^r^A^Mr ifi t tftUg nLSag- and nanxud le^-vcmRcvihr cystolh: paftr* 
numcc. Am J Cardial 199D;6fi:9Bl-fi. 

39, Wuner JG Jr, Mc^gtr DC» IGtzman HV^ r f Wolcy DJ, littla 
Locvtib im>ngwa ulllIl tokrwee In parirntM ^nt& cUuttEc djr- 
mncdon and m h^pcroatum icapame to aerate. J Am Call CueUo) 
3999^3056>7X 

Ad Da^e HmkrWC; MacDaoiId K Qc£nd Tecdxmk oFPalfiitwe 
Vff^-.r^^ 2rtd ed- Qxfcad- UK: QArd McdicJ. 199H. 

41. Lyxta J»HsxnjldJ. HanibookfbcMorralx; GiilJmccibc People Tscing 
Sc&oob Stoeai. NnwYodc, Cfetfind tMveiriiy Prco, 1999. 

42. AGS Edna Codmuttec The ene of dying ptutatt; ■ position 

finn the American Gcnnria 2odegr. J Am Gedacr Sac 
1991^4i577-a. 

43. ftmsoim Mt Pciam K Bidttf D, etaL Hcut Fh2d^ Evthscoxko «nd 
C m? q£ Ptdemt "VWA Lc&Veiitziciila^ Sysmlic Dygfinvrinn. Rodc- 
^e^MI^Aga^ibrHc^ttjCairftPo^BiidRr^ea^ 1994. CEnlcal 
Pcuticfi GddcBpe, Nn. 11^ AHCPR p^Wtftir^fx No. 9*1-1512. 

^4. HuCnn E?, Rocco t A, K ^'nffai mntfa WW, Ukich K, JcnleiM TPU 

rr firy fal aatcomd xn ltttrt fimhirc report fitusi K cooiujwniijr hoipxtsA" 

aased icgt^y; AmJ&d 199^07^49-^5. 
41 Soffiod RS, S*gUm D, Bhimeothfll P, >Snioc4 pfttttxni of 

aDgiotecfcixo tiVQdu g C ^ a ym c mmaittt We m COH£eftiv« heaxt 

ure. Aicfa Litem Med 19070570460-4. 
46, KrumhnJxHM, Wong Y, Parent EM, Moda^J. I 1 "!^ M, Rid&nJ 

MT. Qm£^cf CAra£nrcidcs}ypftkiiti ho^gtinrnl livith heart ftltnry. 

AicU Iftttm Med 19W57--Z24>7. 
47 r JbehMW. Heart -&2nic dB*o*e ramigemi^ t ciitixail iL^ i ^ JC^ad 



PA6E 1 1130 1 RCVD AT 4/14SQ06 5:50:59 PM [Eastern Daylight T&ne] 1 SVR;USPTO«EFXRM/0 1 DNIS;2738300 * CS1D: 1 DURATION (mm-ss): 14-32 



